AD-AQ09 798

A PROGRAM FOR STORING OCEANOGPAPHIC DATA ON
MAGNETIC TAPE

Marilyn L. Blodgett, et al

Naval Research Laboratory

Prepared for:

Advanced Research Projects Agency

31 March 1975

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE



SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

REPORT DGCUMENTATION PAGE

READ INSTRUCTIONS
L ZFORE COMPLETING FORM

1. REPDRT NUMBER 2. GOVT ACCESSION NO.

NRL Report 7861

3 RECIPIENT'S CATALOG NUMBER

A0 9 79

4. TITLE (and Subtitls)

A PROGRAM FOR STORING OCEANOGRAPHIC DATA
CN MAGNETIC TAPE

S. TY E DF REPDRT & PERIDD VERED

Program documentation: Final re-
ort on one phase of a continuing
RL problem.

6. PERFORMING ORG. REPORT NUMBER

7. AUTHDR(s)

Marilyn L. Blodgett and James V. Massingill

S. CONTRACT OR GRANT NUMBER(e)

9 PERFDRMING DRGANIZATION NAME AND ADDRESS

Naval Research Laboratory
Washington, D.C. 20375

10. PROGRAM EILEMENT, PRDJECT, TASK
AREA & WOXK UNIT NUMBE

NRL Problem S01-47 ZF 52-552-01,
Element 62755N, Arctic Submarine
Lab. Proi, 4-0002 ARPA Order 1787

V1. CONTROLLING DFFICE NAME AND AODRESS

Naval Electronic Systems Command

12. REPDAT DATE

March 31, 1975

Washingion, D.C. 20360

13. NUMBER OF PAGES

14 MONITORING AGENCY NAME & ADDRESS(/! dtfierent trom Controlling Olltce)

18. SECURITY CLASS. (ol thts report)

Unclassified

fe. DECLASSIFICATIDON/DOWNGRAOING
SCHEOULE

» 6. DISTRIBUTION STATEMENT (ol tls Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the sbetreci entered in Block 20, ! ditierent from Report) P2

T Di'r?j 1}

18. SUPPLEMENTARY NDTES

,D< WAY 201975 !

i

1’\“;:—"‘—“‘ ¥ ‘J b

-
L

19. KEY WOROS (Continus on reverse stde I necessary and identity by block number)

Oceanographic data, Geophysical data, Navigation, Bathymetry, Magnetics, Data storage

20. ABSTRACT (Conttnue on reveres eide Il neceseary and !dentity by bilock number)

A program has been written for the storage of navigatic 1, bathymetry, and magnetics data on
magnetic tape in BCD form. This eliminates the problem of storing vast amounts of data col-
lected on computer cards by oceanographic and geophysical cruises. This program uses a slightly
modified format reccommended by the National Research Council of the National Academy of
Sciences. The program was written in Fortran IV for use on the CDC 3800; however the pro-
gram can be converted to run on other systems with little difficulty.

DD . 22%, 1473  eoimion oF 1 NOv €3 1s oesoLETE,
S/N 0102-014 6601 1

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)




CONTENTS
IDENTIFICATION

PURPOSE

FLOW CHART AND/OR SOURCE LANGUAGE LISTING

COMFARISON

8.

APPENDIX A — Sample Input Data Cards
APPENDIX B — Deck Assembly
APPENDIX C1 — Sample Output Listings
APPENDIX C2 — Sample Output Cards

APPENDIX D1 — Flow Chart

Preceding page blank

ii




A PROGRAM FOR STORING OCEANOGRAPHIC DATA
ON MAGNETIC TAPE

1.0 IDENTIFICATION

11

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

NOTE: Manuscript submitted January 9. 1975.

Title

Storage Program for Navigation, Bathymetric, and Magnetics Data on
Magnetic Tape.

Identification Name
GFODATA.

Classification Code

None.

NRL Research Computation Center Identification Number

None.

Entry Points
GEODATA.

Programming Language

Language: CDC 3600/3800 Fortran.
Routine Type: Program.
Operating System: Drum Scope 2.1,

Computer and Configuration

CDC 2800.

Contributor or Programmer

Marilyn L. Blodgett, Code 4223MB, Researc 1 Computation Center,
written for Environmental Sciences Section, Acoustics Division.

NRL — Naval Research Laboratory, Washington, D.C. .20375.
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1.10 Program Availability
If supplied with a magnetic tape, a copy of this program will be made
available by the Environmental Sciences Section, Acoustics Division.
1.11  Verification
This program has been used and tested by the Environmental Sciences
Section, Acoustics Division, for the past year.
1.12 Date
July 1974.
PURPOSE
2.1 Description of the Routine

This program transfers the data collected by an oceanographic or geo-
physical experiment to magnetic tape. The program will take up to
3000 navigational data points and an unlimited number of bathymetric
and magnetic data points. The program is set up so that if one tape is
filled, any number of continuation tapes can be used. The data tape
vill have one logical record (of 80 characters) for each data point. The
different types of data (navigational, bathymetric, and magnetics) will
be separated by an end-of-file mark, with a double end-of-file mark at
the end of all the data.

2.1.1 Navigation Data

This program is presentiy set up to read the navigation data
from cards. The data are in degrees, minutes, and hundredths
of a minute; each navigation fix has an associated Julian date
and time (24-hour clock). The southern latitudes and the
western longitudes are preceded by a minus sign. Thi. pro-
gram changes the Julian date to month and day and changes
the minutes and hundredths of minutes of latitude and long-
itude to ter thousandths of a degree.

2.1.2 Bathymetry Data

The bathymetry data are read in with the Julian date followed
by five time-depth groups to a card. Time is read to tenths
of a minute. The depth can be either uncorrected fathoms

or uncorrected meters, but not both in the same run. This
program converts the Julian date to month and prints out
uncorrected fathoms, unccrrected meters, corrected meters,
and Matthews zone. The uncorrected meters ar¢ not written
on the data tape.
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2.1.3 Magnetics Data

The magnetics data are read in with the Julian date, then the
hour, followed by 12 magnetic data points (one every five
minutes). The program converts the Julian date to month and
day and converts the total magnetic intensity in gammas (the
data read in) to residual magnetic intensity using the Inter-
national Geomagnetic Reference Field formula.

2.1.4  Gravity Data

This program is not set u~ to take gravity data, but a gravity
subroutine could easily be = rted.

2.2 Problem Background

The rapid accumulstion of many boxes of oceanographic data »n com-
puter cards necessitated the transfer of the data from cards to magnetic
tape. It was decided that the format recommended by the National
Research Council of the National Academy of Sciences would be used
with one slight modification, the addition of a fix number with the
navigation.

USAGE

31 Calling Sequence or Operational Procedure

Not applicable.

3.2 Arguments, Parameters, and/or [nitial Conditions

Not applicable.

3.3 Space Required (Decimal and Octal)

331 Unique Storage

36533 Octal (15707 derimal) locations exclusive of system
library functions.

3.3.2 Common Blocks

None.

3.3.3 Temporary Storage

None.

3.4 Messages and Instructions to the Operator

None.
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Error Retumns, Messages, and Codes

Deck set up incorrectly.
More than 3000 navigation data cards.
Unable to interpolate latitude and longitude.

Informative Messag.: to the User

None.
Input

Input parameters and data are read in via punched cards. The format
statements can easily be changed to meet requirernents of the user.

See Appendix A for samples of our data formats. Each data type
(navigation, bathymetry, magnetics) are bracketed by a control card
with a negative number in columns 1 and 2. The control card preceding
the data sets up the different options available. Appendix B is a com-
plete description of the input setup.

Output

The program prints out on the standard printer (Jogical unit 61) the
ship and cruise identification, number of cards read, number of logical
records written for navigation, bathymetry, and magnetic data. There
is an option for listing all the records written on the output tape and
for punching out cards. Appendix C shows samples of the output.

Formats
Appendix B shows the program deck structure.

External Routines and Symbols

SKIPFILE, BACXFILE, XMQDF, SQRTF, SINF, CQSF.

Timing -

Thie program will process approximately 1300 data points a minue. If
a listing of all processed data is required, each data point will generate
one line, Consequently, this program can process a great deal of data
in little time but also produce large printouts.

Accuracy

Not applicable.

Cautions to Users

None.
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3.14 Program Deck Structure

See Appendix B.

3.15 References — Literature

“Formats for Marine Geophysical Data Exchange,” National Academy
of Sciences, June, 1972.

METHOD OR ALGORITHM

Not applicable.

FLOW CHART AND/OR SOURCE LANGUAGE LISTING
Flow chart and listing are given in Appendix D.
COMPARISON

There are no other known programs available for comparison.

TEST METHOD AND RESULTS

A sample of the three iypes of records written on the output tape are included
in Appendix C.

REMARKS

The authors thank Gary Flenner for his review of this report and Wayne Worsley
for preparing the illustrations in the appendixes. The authors also thank Leon
LaLumiere for providing some of the subroutines used by this program.




Appendix A

SAMPL.. INPUT DATA CARDS

NAVIGATION [:nPuT FORMAT
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108 READ (60,101)ISN,IY,JUDY,RNHR,RNMIN,IFN,XLAD,XLAM,XLOD,XLOM,IFIXTY

: 101 FORMAT (12,4X12,1X,]X13,1XF2,F2,IS,F3,F6.2,F4,F6.2,1X12)
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BATHYMETRY [NPuUT FORMAT
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205 READ (60,204) ISN,JUDY, (BHR(I),BMIN(I),IDP(I),I=1,5)

204 FORMAT (I2,1XI3,S5(1XF2,F3.1,1IX1d))
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MaGNeTICS INPUT FORMAT
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302 READ (60,304) 18N,JUDY, RMHR, (IMG(T) ,1=1,12}

304 FORMAT (12,13,1XF2,12(1XI5))




Appendix B
DECK ASSEMBLY

I : | 16 End of file card
_1,_5_ Finish card

Magnetics end card
‘\\ 11 Magnetics data deck

12 Magnetics parameter card

11 Bathymetry end card

Bathymetry data deck

It ~ ;f' 3 10A Zone change card

Y
) A Bathymetry data deck (portion of
-4 = Jata taken at new Matthews Zone)
Ao Zone change card (needed only if change
in Matthews Zone)
N 9 Bathymetry data deck (portion of data deck

taken at Matthews Zone specified on bathymetr

- R Bathymetry parameter card parameter card
7 Navigation end card
| 6 Navigation data deck
5 Navigation parameter card
4 Run card
i Program geodata (binary deck)*
Ny 2 Equip card

1 Job card

*1f the FORTRAN source eck is used instead of the binary deck, a
FORTRAN card is require’ after the Equip card. The FORTRAN card
reads--7/9 FTN, L, R, X. In addition a SCOPE card with SCOPE starting
in column 10 and a LOAD card which reads 7/9 LOAD must follow the
source deck.

9
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Card Column
Title Number Descripcion

Job 1-21 7/9 JOB, charge No., ID No., time.
The charge number consists of
alphanumeric characters of any
length. The ID number is the pro-
grammer identification; it may be
any length and appears as given in
the control card listing. The time
is the maximum time limit in min-
utes for the entire job. See page
2-2 of the 3600/3800 Computer
Systems Drum Scope Manual.

Equip 1-18 7/9 EQUIP, 10 = ** WO, HI
10 = logical unit number.
WO = write only.
HI = bigh density.

Program Deck of This is the main program with asso-
GEODATA cards ciated subroutines. If the Fortran
source deck is used instead of the
binary deck, a Fortran card is re-
quired after the Equip card. The
Fortran card reads 7/9 FTN, L, R,
X. In addition a Scope card with
SCOPE starting in column 10 and a
LOAD must follow the source deck.

Run 1-13 7/9 RUN,T,P,R,M, D
T = time limit in minutes.
P = maximum number of print or

write operations. R, M, D may be
left blank. See page 2-15 of the
3600/3800 Computer Systems Drum
Scope Manual.

Navigation 1-2 =1
Parameter This number designates the Naviga-
tion Parameter card.
5 0,1,2
0 = write the navigation data on a
new tape.

1 = read the navigaticn data cards
and store the information necessary
for interpolation. The program will
not write the navigation data on the
tape. It will only write the bathy-
metry data on a tape that already
contains the navigation and magnetic
data.
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Card Column
Title Number

Description

19-20

23-30

Navigation
Data Deck

Navigation 1-2
End

Bathymetr+ 1-2
Parameter

11

2 = Read the navigation data cards
and store the information necessary
for interpolation. The program will
not write the navigation data on the
tape. It will only write the mag-
netics data on a tape that already
contains the navigation and bathy-
metry data.

0,1, 2,3

0 = just write the navigation data
on tape in the required format.

1 = write the navigation data on
tape and print out a listing of the
data.

2 = write the navigation data on
tape and punch out a card for each
logical record written on the tape.

3 = write the navigation data on
tape and print out a listing. In ad-
dition, punch out a card for each
logical record written on the tape.

If card columns 4-5 are 1 or 2, more
of the options in card columns 19-20
are available.

Columns 23-30 are for cruise identi-
fication. Any eight-digit alphanu-
meric number may be used.

Place the Navigation Data Deck after
the Navigation Parameter card.

—5
This number designates the end of
the Navigation Data Deck.

-2
This number designates the Bathy-
metry Parameter card.

Columns 4-5 are for the Matthews
zone,

2
Depth data in uncorrected fathoms.
Depth data in uncorrected meters.

(o)

o

Y e
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Number Title

Column
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Description

9 Bathymetry
Data Deck

10 Zone Change

11 Bathymetry
End

12 Magneiics
Parameter

19-20

1-2

1-2

1-2

6-10

19-20

0,1,2,0r3

0 = just write the bathymetry data
on tape in the required format.

1 = write the bathymetry data on
tap~ and print out a listing of the
data.

2 = write the bathymetry data on
tape and punch out a card for each
logical record written on the tape.
3 = write the bathymetry data on
tape and print out a listing. In ad-
dition punch out a card for each
logical record written on the tape.

Place that portion of the Bathy-
metry Data Deck which was taken
at the Matthews zone specified on
the Bathymetry Parameter card after
the Bathymetry Parameter card.

_6

This number designates a change in
the Matthews zone. A Zone Change
card must precede the first data card
taken at the new Matthews zone.
These Zone Change cards can be
scattered throughout the Bathymetry
Data Deck.

Value of the new Matthews ione.

-1
This number designates the end of
the Bathymetry Data Deck.

—3
This number designates the Mag-
netics Parameter card.

Height in feet above or below mean
sea level.

0,1, 2,0r3

0 = just write the magnetics data
on tape in the required format.

1 = write the magnetics data on
tape and print out a listing of the
data.
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Card Column
Numkber Title Number Description
2 = vrrite the magnetics data on
tape and punch out a card for each
] logical record.

3 = write the magnetics data on
tape and prirt out a listing. In ad-
dition, punch out a card for each
logical record written on the tape.

13 Magnetics Place the magnetics data deck after

Data Deck the magnetics parameter card.
14 Magnetics 1.2 -8
| End This number designates the end of

the Magnetics Data Deck.

15 Finish 1-2 —4
This :lumber designates the end of

1 all data.
16 End-of-File

13
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SAMPLE OUTPUT LISTINGS
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BLODGETT AND MASSINGILL

SaMPLE PRINTOUT OoF DATA PROCESSED

SHIP AN" CRUISE IDENTIFICATION 781602
NAVIGATIEN DATA

NUMBER *F NAVIGATION CARDS READ ® 6o

NUMBER ~F LAGICAL RECERDS WRITTEN ©N TAPE = 60

BATMYMETRY DATA

DEPYH D:Ta GIVEN IN UNCORRECTED MFTERS

MATTHEWS 2C4ES PASSED THROUGH WERE 1 2 3
NUMBER ~F BAT~YMEYRY CARDS READ ® 7¢

NUMBER “F LAGICAL RECORDS WRITTEN ® 357

MAGNETI"S LATA

MEIGHY ‘N FFET ABOG'E OR BELOW SFA LEVEL IS «20
NUMBER “F MAGAETICS CARDS READ = 3
NUMBER ~F 1..AGICAL RECORDS WRITTEN & 258
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Appendix C2
SAMPLE QUTPUT CARDS

NAViGATION QutPuT CARD

Time Zone

H
]
ge
E
3
<
]
"
-
o)
~
8]

Latitude
Longitude

Fix Description
¥ix MNumber

~d
I,
X
4
-
-

/’7 73RN

1, 254
]

aoaaaoluauouiou allnauooouooonlonoc%oluonuononoclc0030000inoncuonoournuuou
P20 0 o9 annife D LR BRI B IR TR YR 1 'sl'lll'lll'lll]a' 1 J Ll ) L} L y * J RN
IRRE1 KRR iRRRN (RN IR RN IRl RERRRR N (RN N ERN| (RERERRRRRRRRRREERRIREET
2222222422222 0220222222200 222222220 222)2222222227222220222222222
1110331343333 lJJJJJlJllWJJJJl]JJJJJJJJJ!JJJJ]J]HJJJJJJJJJJJJJ!JJJJH
dladaasafassaqay etaladasaanafeaaiaasa: 44444l4444!444444LH144‘4!4:HllllN

5995935955559 555555555555555555l3r55555555555555'5555'53a55555555555555
6

scssc@eil66668 ¥ G O6 65 OERIBO666GEF 566666666665 ant| i ShERGBEGRBE6ECHE6CL66CE
nhaninn IlIIII777II7777171171171777177777!171777771777777117717
IR ERERIRRER ; E!lll!zG!Sllllﬂ&tdl!!!lll:36"85!51?568331'!dﬂﬂil!lldil

9999999939399 !!539310P9“59991'19575919;1?53L91959W 9?39@“1?993@?53?9‘)
trraserafre o s Ay RN R [RERPE T . D we) SLoonm )

? b LI B IR IR Tl [L RSN J

[t

1°5 WRITE (62,110) (CRUISE,ITMZNE,IYEAR(I),MONTH(I),IDAY(I),HR(I) , XMIN (I
1) ,XLAT(I),XLONG(I) ,IFIX(I), NAVFIX(I),I=1,IWRITE)

110 FORMAT (A8,15,12,12,1I2,1XF2,F3,F8.4,F9.4,12,7XI5,24X)

a
Implies a decimal point
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BatHYMETRY OQutPuT CARD

Cruise !'umbher
Latitude
Longitude
Uncorrected
Fathoms
Corrected
Meters
Matthews Zone

Minute

-~
-~
=

SNRA Y
A

0000 sooooooojooooooooofsooooocooqoBBocec @clocliioooocoooncosne

[ ERURREY d " b N RRR AR DL EESE SR P BRI R RUNS OGFTSETNARTEEL I G RTRVE B PR VRS TXT (PLINTRTE RS | 17 Tames

| IR (RRRR R (KERERE! (REREEERR (AREERRRRN IRRRR LRRRE! (R (NRRRRRRRRRRRRER
22222220227 22 122222222222222220 2222222220222 0220222 22 2222222222222212
IRRY BERE IRRRE 3 FEE] FREEE!(REY [ EREEL EEREREERE ERREE LN EREIt] CERERERERERERRER
(FERRRRRIIRRRY 444"4“44444444l444444144“4<'"‘44+ RE R RN RN EYY]
55555559/5559 55055555/559559555W5]555595055595555]55555[55(5555555555595595
1111 X seelseosososlosscrcleclsocccooeaeccMaccoelso{6656660666666666
npm T LR RRREI I ARRRTERRI I RRERRRRRR/IRRR] (A2 LRI IRIIRRRRRRRERERRRRR]

(ERRNERN rllll!lllllllsﬁlllilstllllali!B&:iil& R RN RINNERENRNN]

999993999/9597999993[5999999399[99[3393393999933339

TS B 1A P EPRIS TYTR ISR AN TRREE L RN k] PORY. IRY SENETEL R IR I T I ) /

229 WRITE (62,224)(CRUISE,ITMZNE,IYEAR(I),MONTH(I),IDAY(I),HR(I),XMIN(I
1) ,XLAT(I) ,XLONG(I) ,NAVFIX(I) ,ICRMET(I),IFIX(I),I=1,IWRITE)

224 FORMAT (A8,15,12,12,12,1XF2,F3,F8.4,F9.4,10XI5,15,12,16X)

[ )
Implies a decimal point
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MaeNETICS OuTPUT CARD

e

! 8]
Y
(o8 )
i ';‘,E £ >
9] 05 c+
Q ) m
: ¢ 5C|5 %
Q
| ? & Q T BEael~0
O g 3 = g?
Q e. Q <
0 e + + R ST e
e (V3 £V ¥ 1) =] ~ c w5
-] £t Ic]lelzll3] = » £ -
¥ ~A lolol=tic] -~ o Q O -~ o
(3] e Ifle =l = .| ~ 2N -1
9 EETRE T AP -] 7a.=and  1h, 2465 529hd T
a
1 1
po0o0o000) cJBoococolNoooBoooo ooonnoououuunuuouuuuuuJunonu oooofeoooo
1o § RIS A} R e N RN T AR IR Y1 RER AN % L3 el gl LIRTNE 2 LY 4 g RE AR X )
g BR IRRERREE (K] RRRREE (RRRRRRERRRRRERRREERRRN (RRRR! MERR (RRRE

1222222 R0z 22222220220202222222 2 202

IRRY REE ERRT EEERE CREEI EERE (REREREREREREREEREREREE IERER :RREE RERE

IEERENN]

59559555 555555590555555555055555955555555595959 59555 5555)55555

i ERRERN] [RRRRREN R RERRERERERRRRRRRRE IRRERI BRI }i IAREE|

AN ARR srefosBlcanjononBunsafdcovnconnnnnsoiasacnenolasonspanedsnnis
99999999pP9999Ys 590099999599{999999993{99999999999959999993c99fa3BaspBacegfsggay
& DN RN + i [ Dafprre g it ) UBE STESITCYINT YRR IR IR EUCAETET SRR TFRY T YU S Y ¢ URSEVREE.C R Y LR

323 WRITE(62,318) (CURISE,IT2ZNE,IYEAR(I) ,MONTH(I) , IDAY (I) ,HR(I) ,XMIN(I
1) ,XLAT (I) ,XLONG (I) ,NAVFIX (I),ICRMET (I),I=1,IWRITE)

318 FORMAT (n8,15,12,12,12,1XF2,F3,FB.4,F9.4, 23%X,15,15,5X)

. Implies a decimal point
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Appendix D2

SOURCE LANGUAGE LISTING

» PROGRAM GESDATA

.
, C PROGRAMMER MARILYN L, BLODGETT  CODE 7817MLB
: c NAVAL RESEARGH LABORATERY

c WASHINGTONy D.C. 20373

c

! DIMENSION 1YEAR(20))MENTH{20),1DAY(20), HR(20), XMIN{20) ' XLAT(20),

! 1xLe~c(zo>.lrxxczo).NAvrlxczo».lonrscsopo».srxns<soooz.sr;Arcsooo».
, 2STLONG(3000) KEEPMT(24))BHR(S) ,BMIN(S), 1BP(5), 1CRMET{20), 2AVFIX(20
3),1TM(12),1M6(12),ZMIN(R0),S1DP(20) , S
D‘Tl((IT"(I)o1'1312’30055100150200250305350‘00‘5050055’

REAL IDEPTH

] o4 REWIND 06
REWIND 10
c 1FLIGHT=Y
1TMZNES®Q
ICNTBs0
ICNTNa0
1CTMAGeQ
c
. € READ A PARAMETER CARD
c

160 READ(60,10)ICODE.,MToALTyINPUT,I10UT,SHIPID

ic FORMAYT(12,1X12,F5,3X12,3x12,2%XA8)
IFC1CODENL2,11,11

11 WRITE(61,13)

13  FORMAT(1MQ,23HCECK SET VP INCORRECTLY)
ST0p

12  IF(4e|CODEY11,14,14

14 1CODEwe|CEDE
GO 18 (100,200,300,%00)y [CODE

¢
€ PRECESS THE NAVIGATION DATA CARDS
5
100 CRUISEsSKIPID
16PTe[0OyY
NEWR]TeMT
IF(NOWRIT 166,165,166
1¢6 CALL SXIPFILE(10)
READ(10,110)CRU]SE
IF(EOF,10)167,166
167 CALL BACKFILE(10)
G6 10 120
165 IF(10PT)121,120,12%
121 IF(10PT-2)122,120,1¢82
122 WRITE(61,%01)
5¢4 FERMAT(1H],123HSH]P AND CRUISE TIME _ YEAR MONYH DAY
1 HOUR MINUTE LATITUDE LONGITUDE Flx
2 FlIx)
WRITE(61,502) L, : b
502 FORAMAT(iM ,24WIDENT}FICATIGN 2ONE, 79X,22HDESCR(PTION NUvB
1ER)
120 1ENDFL=O
IWRITE=Q
NLRECaO
NPRECS0

24

[
f
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1STeREsy

READ A NAVIGATION CARD

112

104

i¢d
107

READ(60,401) 1SN, 1Y, UDY{RNHR,RNMIN, 1PN xUAD, XLAM, XLOD: XLOM/ IFIXTY
FORMAT(12,4X12,1X]3¢1XF2,F2,2X13,1XF2,F6,2,F4,F6,2,1x12,36X)
FGRH‘T(1204X1201x13|1xr2of20150‘3.76020F‘;76.201X12’
1IF(561SN)12,102,104

IF(NEWR]Y)160,170,160

1ENDFLsy

IF(IWRITE) 150,150,403

NLRECaN{ RECeIWRITE

NPRECaNPRECe1

1BEGS[WRITEe1

DO 117 Kks]BEG,20

1YEAR(K)s(

MENTH(K) =)

IDAY(K)=0

HR(K)s0

XMIN(K)=0,0

IMIN(K) =0

XLAT(X)=0,0

XLONG(K)s0,0

IFIX(K)=0

NAVFIX(K)®O

IWR1TES20

GO 10 140

1YRalY

ICNTNSICNTNed

1F(3001-JCNTN)10%,1053106

WRITE(61,107) = b

FORMAT (M€, 36HMBRE THAN 3000 NAVIGATION DATA CARDS)
st1ep

COMPUTE DAY AND MENTH FROM JULIAN DATE

icé

27

ee
es

3¢

31
1¢4

CALL JULIANCIYR,JUDY,IDsIM,LPYR)
XLODsaXLED

XLEDsuXL 6D
MINUSs400000000000000C8B
XLAMSABSF (XLAM)
XLOMSABSF (XLOM)
K@YsXLAD,AND,MINUS
IF(KOY,EQ,MINUS)27,48
CEMLATSXLADXLANM/60,0
Ge 10 29

CEMLATEXLAD o XLAM/OO)0
KEY=XLOD,AND.MINUS
1F(KEY,EQ,MINUS)30,31
COMLONSXLEBD-XLOM/60,0
G8 10 164
CEMLONSXLBDeXLOM/60,40
TIMEsRNHR#RNMIN/60,.0

STERE JULIAN DAY, TIME; LAVITUDE AND LONGiTUDE FOR EACH FiX

25




5
r
r

e Ne

STERE INFORMATION FOR WRIT|NG BN TAPE

172

1c9

WRITE LOGICAL RECERDS EN TAPE

140
110

111
116

113
6co

6c1

114
6cd

6c4

115

112
1250

BLODGETT AND MASSINGILL

IDATE(]STERE)aJUDY
STIME(ISYERE)=TIME
STLAT(ISTERE)=COMLAT
STLONG(1STECRE )sCOMLON
ISTIRES|STERE 1
IF(NCARIT7)108,171,108

IWRITES[WRITE®L
IYEAR(IWR]TE)=]YR
MENTH(TIARITE) =DM
1CAY(IWRITE)=1ID
FROIWRITE ) =RNKR
XMINCIWRITE)sRNMINe}030
ZMINCIWRITE)=XMIN(INR]TEN/10,0
XLAT(IWRITE)=COMLAY
XLOING(IWRITE)=COMLON
IFIX(INRIT:)erlXTY
NAVFIX(IWRITE)a]FN
lF(20 IWR1TE)109,309,108
NLRECaN_RECe20
\PRECsNPRECe1

wRITE(10,110)(CRUISE,JTMINE, IYEAR(]), HGNTH(l) IDAY (I o HRET) ) XMINCT

1)-XL‘T(1)|XLO\G(I)-lFlX(I) NAVPIX(1)s1u1) IWR]ITE)

FERMAT(AB,15,12,12,]211XFR,F3,F8.4,F9 .4, 12,7X15,24%)
lF(lCPT)ili 112,111
lF(lOPT 2)113,115,13%4

FSRMAT(1H ,2xA8, 7xl> IX1207X12,7%X12,7XF2,, 7XF 4.1, 6XFB 4, 5%F0, 4,912

1,10x15)

IF (NPREC=1)601,600,601 i . . o _
WRITE(61,116)(CRUISE, JTMZNE, IYEAR(!) o MONTHIT), IDAYCTY,HR(IISZMINCI

1) aXLAT O XLONG (L), JFEX(I) ,NAVFIX(I)slug, INRITE)

GC 16 112

1F(“ED(NLPREC,3),NE,3) GO TO 600

nRITE(L1,501)

ARITE(61,502)

GE TC 690

1F (NPREC»1)604,603,604

wRITE (61, 116)(CRUISE IYHZNE.IYEAR(l)oHONTHtl) IDAYCIY o HRED) JZMINCI

L)W XLATCL)  XLONG (L), JFIXCT) ANAVFIX (D) o121, INRITE)

GG 10 115

IF(MED(NPREC,3) ,NE. L) GO To 603

~RITE(61,501)

~RITE(€1,502)

GG TO 603

~RITE(62,110)(CRUISE, ITH7NE-lYEAR(I)oHGNTHtI).I DaY(tlY, HREI)  XMINCI

1) aXLATCI) XLONGCT), JFEX (1) NAVFIX(1) ) 1ug, IWRITE)

InRITESQ
1FCIENDFL)150,108,19C
ENDFILE 20

GB T8 160
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f FPRECESS THE EATHYMETRY DATA CARDS

(%]

2¢0 CE 201 Lsi,24
203 KEEPMT(L)a0
KKMTs]
KEEPMT(1)aMT
1ENDFL SO
1WR]Tce0
1F1ELD®0
1BLRECSO
16PRECE(
1ePTs]OUY
KNPUTRINPLY
1F(16PY)241,240,244
241 1F(16PTV-2)242,240,242
242 wWRITE(61,504) _
Sc4 FGRMAT(1N1,133HSHIP AND CRUISE  TIME  YEAR MONTH DAY  HOUR
1 MINYTE LATITUDE LONGITUDE UNCORRECTED UNCORRECTED CORR
2ECTED  MATTHEWS)

WRITE(61,505)
5¢5 FERMAT(1H ,22HIDENTIFICATION ZONE, 65%, 44HFATHEMS METERS
i METERS 20NE)

240 DO 202 Usi,ICNTN
1F(1FIELD)203,205,203

READ A BATHYMETRY CARD

e JK% Jhn |

’

2¢8 READ(60,204) 1SN, JUDY, (BHR(T),BMIN(I) I IDP(1),124.5)
r204 FERMAT(12,11,1X,5(F2,Faj1e1X14))
204 FERMAT(12,1X13,5(1xF23F3.3,21%x14))
IF(ISN)206,207,207
zc6 1F(ISNe6)209,208,209
29 IF(1SN*7)11,234,11
214 1ENDFLs1
IFUI~RITE)232,232,295
235 18LRECSIBLREC«IWR]ITE
18PRECSIEPRECS]
I1BEGs]WR]ITE Y
06 236 Kks]BEG,20
JYEAR(K)s0
MENTH(K)S(]
IDAY(K)=0
HR{K)s0
XMIN(K)=0
XLATIK)=0
XLONG(K)m0
NAVFIX(K)®0
ICRMET(K) 80
S1DP(K)=0
236 IFIX(K)=0
IWR1TE=20
GO 19 223
208 MT=JuDY
r2c8 MTsBKRRIL)
DG 240 Ls=y,24
1F (KEEPMT(L))211,218,218

27




212

210
211

2¢?

S Xe ]

=)

acd

270
£71
273
213
21%
216

217

~

BLODGETT AND MASSINGILL

1F(KEEPMT(L)-MT)210,4205,210
CONTINUE

KEEPMT(L)sMT

KKMTa{

GE 19 205

ICNTBaICNYB el

JLDY®[SNel0 o JUDY

IF1ELD=]

CAavPUTE DAY AND MONTH FREM JULIAN DATE

CALL JULIANCIYR,JUDY,ID¢IM,LPYR)

INTERPOLATE LATITUDE AND LONGITUDE AT THE TiME OF MEASUREMENT

TIEwBHRIIFIELD)«B~INCIFIELDY/80,0
IF(AHALIFIELr) 273,470,273

IF(RMINCIFTELDY 127342714273
IFCICoCIFLELDI273,8C00,273
IF(TIME.LE.STIME(J))219,202
IFITIME-STIME(J)})247, 218,217

XDasT L a%G(J)

YCasT AT )

cs te 237

TNB=STIME(J)

TANASSTIME(J-2)

TCXsYIME

XNAZSTLONG(J-1)

YNAZSTLAT(Jel)

XNB2STLONG (J)

YAB2STLAT(J) ,
CALL PROPER{TNA,TNB TDX s XNA,YNA,XNB,YNB, XD, YD)

= CI¥PUTE DEPTK CORRECTION AGCORDING TO THE MATTHEWS ZONE NUMBER

a

237
218

219
220

C

IF (INPUT®1)219,219,218

IDEPTH3 [DP(IFIELD)/3.b288

G8 1€ 220

ICEPTWE [DP (|FIELD) |
CALL MTCBR(IDEPTH,MT,KBRFAT,KORMET,METUNE,MTDC)
IRITESIWRITESY

* STERE INFGRMATION FOR WRITING ON TAPE

(%)

IYEAR(IWR]ITE)=IYR
MENTH(IWRITE)= M
JCAY(IWRITE)=]D
HR(IWRITE)=sBHR(IFJELD)
XMINCIWRITEY=BMIN(IFIELD)®10,0
XLAT(IWRITE)=YD
XLONG(IWRITE)2XD
NAVFIX(IWRITE)=s]CEPTH®1(,
JCRMET(IWRITE)sKORMET
IFIXCIWRITE ) ENT
IFCINPUTRY274,274,879

28
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27% SIDP(IWRITE)=IDPUIFJELD)
GE 16 276
274 SIDP(IWRITE)=INP(IFJELD)ed, 8288
' 276 1F(20«lwF]TEY222,228,228
] 222 18LRECWIBLREC+20
! 1BPRECS1BPRECeY

r wRJTE LBGICAL RECORDS ON TAPE

223 wWRITE(10,224)(CRUISE,}TMZNE, IYEAR(I)cMONTH(I).IDAYtX).HR(l),XHIN(I
I)uXLAT(I).XLCNG(l).NAVIlx(l).ICRﬁEY(l).IFIX(I).Ilt IWRITE)
2z4 FCRMAT(AB,15,12,12,0291XF2,F3,78,4,F974,40%15,15,12,76X)
1F(10PT1)225,226,22%
6¢7 WRITE(61,228) (CRUISE,JTHZNG, IYEAR(I) JMONTHII1),IDAY (1) MR
1) )XLATCI)  XLONG(]), ZAvrlx(x).Sxoptl).IchE?(l).lrxx(!) 1
; 228 FCRMAT(gk ,2%XA8,5%x19,5%x)2¢5X12,5%12,5xF2,5%XF4,1,4XF8,4,3
i 1.1,8%XF6,1,7X15,9%12)
! GO 16 226
2¢% [G 230 194,20
0

(I):ZHXN(X
31, lWRITE)
XF9.4,9XF6

IMINCI)=XMINCIY /10,0
ZAVFAIX (I YaNAVFIX(]) /10,
IF(IEPT-2)227,229,291
. 227 IF(19PRECW1)505,607¢608
' 6¢5 17 (MED(IBPREC,3).NE 17 GO TO 637
wRITE(61,504)
WRITE(61,505)
GE TC &07
| 21 IF(1BPREC1)609,608,600
6C9 IF(MCD(IBFREC,3).NE; 1) GO TO 608
l WRITE(61,504)
wR]TE(61,505)
{ Ge T8 608 "
608 WRITE(61,228)(CRUISE, ITMZNE, IYEARI]L) I MONTR(1),]1DAY (] i
YoM
W

IMENCL

MR(1)
1 IWRITE)
1§
)

!
: R
' $) o XUATCI),XLENG (T ), AVFEXCT),SILP (1), ICARMETCY, IFIX(]) 18
i 226 aRlTE(62u¢24)(CPUXSk ITMZNE IYEARCI) aMONTHUT) 2 1DAY (1), MREIY D XMINUL
$)oXLAT(T) , XLONG (), NAVFIXCT), LCRMET(L), IFIXCI), Ing’ 1 WRITE
228 IWRITEs=sp
1F(IENDFL 232,221,232
: 232 ENDFILE 19
GE 10 140
IF1SLD3IFlELDSL
IFCIF1ELD@6)203,2054208
CENTINUE
wRITE(61,233)
FCRMAthHc 44HUNABLS TO® INTERPOLATE LATITUDE AND L®NGITUDE)

stee

N [N ]
(o) L]
n >

[ S ]
Cad
Cad

PRECESS THE MAGNETICS [ATA CARDS

(& e R ]

k 3c0 Mad
1EPTalOUTY
1ENDFLS®O
1WR1TESQ
M _RECeO
MPRECa0O
IFIELDe0

29
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IF(ICPT)341,340,341

343 IF(1OPT-2)342,340,342

342 ARITE(61,507) ]

507 FERMAT(1H3,129HSKIP AND CRU]SE TIME YEAR MONTH DAY
1KCUR MINUTE LAT]YUDE LONGITUDE TOTAL MAGNETIC RESID
2UAL MAGNETIC)

) WRITE (61,508)

| 5c8 FCRMAT(1M ,23HIDENTIFICATION IONE, 73%,29HINTENST Y 1

1 INTENSITY)

340 DO 3031 Je3,ICNTN

IFCIFTELD) 303,302,303

C
£ READ A MAGNETICS CARD
”~
r3ce READ(06.304)JUDY.(RNHR(l)oRMnlN(l).RMSEcil).!ALT(xa.lno(l)2
A 11034,12)
~304 FGRMAT(ISa6(3F2.14.15)/6(3F2.14.15))
n IF(ECF,06)305,306
C3C5 IFLIGHT=IFLIGHT o3
" IFCIFLIGHY<13)302,3024325 o
3c2 REAn(oo.304)15N.JunY.RMnR.(!MG(!).1-1712)
3C4 FCRMAT(12,13,1XF2,18¢0%X}5))
IFCISNY305,306,306
r 3¢5 IF(ISN®B)Y11,325,11
325 [ENDFLeq
[FCIWRITE) 324,324,326
326 MLRECaMLRECeIWRITE
MPRECIMPREC+]
[BEGEIWR] TE#1
L@ 327 Ka]BEG,20
IYEAR(K)sD
MENTH(K)a D
ICAY(K)=0
XLAT(K)=0
XLONG(K)s 0
HR(X)=z0
XMIN(K)=0
IMIN(K)=0
NAVFIX(K)n0
32?7 ICRMET(K)m0
INRITE220
GO 10 3317
JCO ICTMAGa[CTMAGe1
IFIELDy

COMPUTE DAY AND MONTH FROM JULIAN DATE

T gy gy wa—

(2 % Ne]

CALL JULIANCIYR,JUDY,IDyIM,LPYR)

(9 B I |

INTERPOLATE LATITUDE AND LONGITUDE AT THE TIME OF MEASURZMENT

363 TMSITM(IFIELD)
; TIMEXRMHReTM/60,0
; €303 TMaRMMINCIFIELD) « RMSEC(IFIELD) /60,0
f c TIMESRMHR(IFIELD) o TH/60j0
i c IFCIFLIGHT~2)700,700,703

30




" €700
r1cl
320
3c?

3¢9
310

3ce

e e Ka ]

30

329

311
312

313
314

~

c

fr

c
s

NRL REPORT 7861

ALTs4200,

G6 19 702

ALTzIALT(IFIELD)*100
IF(l"G(IF!ELD))350.31D.650
!f(lDATE(J)-JUDY)301.607.300
1F(TIME,LE,STIME(J) 3099308
If(TXHE-ST!HE(J))305.310.300

XxDsSTLENG(J)

YDsSTLAT()

GO 10 330

INB23TIMELY)

TNASSYIME(Jel)

TCXeT]V'E

XNA2STLENG(J-1)

YNASSTLAT(J-1)

XNBsSTLANG(J)

YNB=STLAT(J) ,
CALL PROPER(TNA, TNBaTDXyXNA,YNA,XNB,YNB, XD, YD)

CALCULATE RESIDUAL MAGNET]C INTENSITY

CALL SPHEﬂE(XDoYDoGLeNJGLAT’

ZYRslYR

IF (LPYR-2)311,329,331

LEAPE366

66 16 312

LEAPE36S N
CATE=®1900, ¢ ZYR o (FLOATF (JUDY)/FLBATF(LEAP))
1TYPE=Y

IFCALT)334,313,314

ALTz2L,0

8L7=,3048 » ALY/1000. as '
CALL IGRF(DATE,ITYPE.BLT,GLAT,GLAN,XV,YV,ZIV,TV)
1TVsYY

wIPzIMG(IFIELD) 1TV

STALTaALY

¢ STERE INFORMATIGN FOR WRITING ON TAPE

IWRITESIWRITE+L
IYEAR(IWRITE)=1YR
MENTH(IWR]ITE)alM
ICAY(IWRITE)=1D
XLAT(IWRITE)=YD,
XLONG(IWRITEYzXD
#R(IWRITE)sRMRR
XMINCIWRITE) =1 TM(IFIELD) o020
ZMINCIWRITEY=ITHM(IFIELD)
NAVFIXCIWRITEY2IMGCIFIELD)
ICRMET(IWRITE)sNDP 1
1F(20eIWRITE) 316,316,319

316 MLRECsM_REC*20

MPRECSMPRECe1
WRITE LEGICAL RECORDS ON TAPE

31
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317 an:retxn.szal:cﬂu:SE.lrnrNE.trsnn:I:.nan+urli.:uivi:1. HRO1)» XMIN(
:II-ILAT:II.ILEth::.nnvrlltl:.IERHETIIi.iti.!uaITE!
318 rE‘HlT!A!.IS.I?.!!-IEillFE.FS-FE.I-Fiil.zllrlﬁ.liuili
IF(IEPY 349,320,319
3§ IF(IePT-2)321,323,322
321 IFIMFﬂEc-Ui;hMﬁ-hl
611 IF(HED(MPREC,3),ME.3) 6B T3 s1p
WRITE(81,507)
wRITE(61,508)
GE T8 810
322 IF(MPREC»1) 613,612,643
613 IF(MOD(MPREC,3),NE,§) G0 TO 612
ARITE(61,507)
ARITE(61,508)
GE T@ 612 .
610 WRITE(E1,322) (CRUISE, ITMZNE, IYEARCT) sMONTHCID, 10AY (LY, WRCT), ZMIN
LEDoXLAT O ) o XLENGET ) gNAVFIRCL ), ICRMETC] ), 101, IWAITE)
GE TE 320
612 WRITE(61,328) (CRUISE,JTMZNE, IYEARCI) JMONTHOI), IDAYELY, WRCT) . ZMING
1II|lLthI!-ILENGIIIrNAHrII{II-!CﬂHETlllnjllanllTEI =
L 328 FERMAT(1K 12XAB,6Xx12,8(0x12),6XF2,6XF4,1,5XF8, 4, 4XF9 4,8x15,15%15)
323 HﬂlTElﬁZ-li!lIEHUISFpITHZHEilTEAH{IIrH!NTHIII-TD#TII;. HWRCT) S XMING
0D XLATCD) o XLENGET ) NAVFIXCD ), ICAMETCT), TR1, IWRITE)
320 [ImRITE=p
IF{1ENDFL) 324,315,324
324 ENDFILE 10
GE 7O 140
313 IFIELD=IF]ELD « 1
"31%9 IFIELD®IFIELD1
IF(IF]ELDe13)303,30%,30)
3€1 CENTINUE
WRITE(61,233)
sTep

WRITE QUT ACCUMULATED UaTa

400 WRITE(61,510)
510 FERMAT(1MB)
WRITE(61,401)CRUISE N
401 FCRMAY'1K1,3SHSHIP AND CRUISE IDENTIFICATION 1A8Y
IF(NCWRIT)173,172,173
172 HR!TE(61.403)
4C3 FER¥AT(1HO,1SHNAVIGAT]AN DATA)
WRITE(S1,404)]1CNTN .
4C4 FCRMAT.1M0,34HNUMBER €F NAVIGATION CARDS READ » ,14)
WRITE(61,405)NLREC . L
45 FGRMAT(1MQ,44nNUMBER BF LOGICAL RECORDS WRITTEN ON TiPE @ 114777
173 IF(NOWRITe1)174,174,175
174 HR!TE(61.407)
4C? FCRMAT(1HO,15HBATHYMETRY DATA)
IF(KNPUT®1)408,408,409
4c0 WRITE(61,410) .
410 FCRMAT(1MH0,39HDEPTH DATA GIVEN IN UNCORRECTED FATHAMS)
GG 10 413
4C9 WRITE(61,412)
412 FCRMAT(1HQ,38HCEPTH DATA GIVEN IN UNCORRECTED WETERS)

[ B & |

32




411
413

415

NRL REPORT 17861

WRITE(61,413)(KEEPMT(K) K=Y ,KKMT)

FECRMAT(LHD,3SHMATTHEWS ZONES PASSED THROUGH WERE ,2414)
wWRITE(61,414)ICNTR _
FERMAT(1M0,34HNUMBER EF BATHYMETRY CARDS READ s ,19)
WRITE(61,415)]BLREC i
FERMAT(1h0,36nNUMBER GF LEGICAL RECERDS WRITTEN » 18///)
IF(EWR[Te1)176,1774176

ARITE(61,417)

FERMAT({HQ,14HMAGNETICS DATA)

nRITE(61,418)STALY - .
FERMAT(1HD,43H-E1GHT [N FEET ASOVE OR BELCEW SEa LEVEL 1S ,FS%)
WRITE(81,419)1CTMAG

FERMAT(1M),IIHNUMBER BF MAGNETICS CARDS READ = ,112)
WRITE(61,420)MLREC g .
FCRMAT(1H0,36HNUMBER ©F LOGICAL RECEFRDS WRITTEN & 1§2)
ENDFILE 10

REWIND 10

sTep

END




5,405 GECrATA

IDENT GEQDATA

2REGRAM LENGTH 33405
ENTRY PEINTS GEGDATA $6767
EXTERNAL SYMBOLS

CBCENTRY

TFEND,

CBOSTEPS

cic10100

c8apiIgT,

SKIPFILE

BACKFILE

<UL 1 AN

PREPOR

MYCER

SPHERE

1GRF

XMOLF

CBOIFEOF
L ErTl

REw,
b 0né25 SYMBOLS

f
|
|
|

1
1
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!
L
!

STH,
CNSINGL,

34
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SUERBYTIMNE JULIAN (JysgunY,iD,IM,LPYR)

F 1
= SNVERTS JLLIAN DATE INTO Day, MONTH, YEAR FOR ANANOTAFIAN IN 3CEANG F 2
F 1Y = YEAR, JULY s JYLIAN DAY, ID 3 CALENNER LAY, 1M s CALENDER MON F 3
- EMPLIMENTS ©F 208 FEDEN - CODE 8174 = 17 NOV 1974 r 4
% wEDIFIED BY LESN LA LVUMJERE « CODE B178 e 17 NEV 1979 F
o F 6

CIMENSIEN JJU13), AA(R2) F 7
TYPE INTEGER AA ) ) ) F 8
CATA ((Jo(l), 1 & 1, 43) » 0, 31, 59, 90, 120, 15%, 188, 212, 243, F 9
1273, 304, 334, 363) , . F 10
CATA ((aA(]), ! = 15 22) ® 4, 2, 3, 475, 6, 7, 8, 9, {0, 11, 120 F 11
LLsgy Fo12

MM JUDY F 13

IF (LL,LY,0) GO 78 30 F 14

IF (LL,EC,0) GO TO 3 F 15

IfF (MeD(LL,4),EQ.0) Gb Y0 4 F 16

1 IF (MM,LE,0,3R.MM,GT7,389) GO TO 4 Fo1?
2 0O 3 K92,13 F 38
IF (¥M,LE,JJ(K)) G& T® & F 19

3 CENTINUE F 20
4 LFY392 F 21
IF (MM, E,0.5R.~M,GT.366) GO T9 10 Foo22

4 IF (¥v,LE,59) GO YO 2 F 23
1F (MM,26,60) GO T8 S F 24
vuguMgy F 293

58 Y9 2 F 26

5 [[829 F 27
KsJ F 28

58 T8 7 F 29

6 1lsvMedy(Kel) F 30
IF (LL,EQ,0) GO 19 ¥ Fo34

IF (M30(LL,4),NE.O) GU YO 8 F 32
MMevMed F 34

7 IF (LL,GE,10) GG T8 8 F 3s
8 1Cs}t F 36
ireAA(K-1) F 3

¢ RETURN F 38
10 PRINT 11, LL.,MM F 39
GG 10 9 F 40

r ) o ‘ F 41
11 FCRMAT (1X,®YEAR 8 0,]271X,0JULIAN DAY s ¢,13,1X,0ARE BAD DATESe) ; cg
END 430
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IDENT

OREGRAM LENGTH go3old
ENTRY PEINTS JUL[AN 00053
FXTERNAL SYMBoLS

THEND,

cécolicr,

XMGDF

STH,

ONSINGL,

00116 SYMBoLS

wul fAN




NRL REPORT 7861

SUBRZUTINE PREPOA (TNA,TNB, TDX,XNA,YNA,XNB, YNB, XD, YD)
r EMPUTES THE XeY CBORNINATES FOR PLOTTING BATHYMETRY
# PRAGRAMMER « LEON LA LUMIERE « CADE 8174 « 1% DEC €(97¢

PERJGDSTNBTNA
CELTSTDXeTNA
RATIEsDELY/PERIGD
CELXBXNBe ANA
CELYSYNBeYNA
XCoCELXesRAT]GeXNA
YDsDELYeRAT]BeYNA
RETURN

END

rXXXXXXxrxxrxrrxrzx

OISO ARBSUN -
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3,408

BLODGETT AND MASSINGILL

FROPER
IDENT
PREGRAM LENGTH 003140
ENTRY POINTS PREPOR 0000s

EXTERNAL SYMBoLS

eeapIcT,
00C54 SYmBeLS

38
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FINS . 4A

ic

ec
3¢
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SUERCYUYINE SPHERE(DWEN.DLAT,GLON,GLAY)

[F(DLAN)Y
GLONSDLON
GG 70 30
GLONSJ60,
GLAT=®90,
RETURN
END

0,20,20

¢ DLON
sDLAT

39
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3,408 SPHERE

I DENT SPHERE

OREGRAM LENGTH 0ngoR
ENTRY POINTS SPHERE 00Qu3d
EXTERNAL SYMBOLS

ceedlcrT,

00033 symBoLS
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NRL REPORT 7861

SUBROYTINE MTCOR (l1UEP,MTKCDF ,KCDM, METUNC,MTDE)
JAN 10, 1972

MEDIFIED FOR CDC 3800 BY LEGON LA LUMIERE - CODE 8174 « 20 MAR 1972

SUBNOUTINE MTCOR(ARG)YY MATTHEWS TABLE CORRECTI®ON
VERSIEN WHERE CCEFFICIENTS ENTERED AT RUN TIMB

ALCULATES CORRECTED DEPYH IN METERS WHEN GIVEN
MATTREWS TABLE CUWEFFJCIENTS AND UNCGBRRECTSD
DEPTH IN FATHOMS]

C2PIED FREM WHO] PRUGRAM FAR IBM 1130

INPUT,
IDEP = UNCORRECTED DEPTW IN FATHGMS
MY ® MATTHEWS TABLE COEFFICIENT(1 « 52)

euTPUT,
KCDF s CCRRECTED DEPTH IN FATHEMS
KCDM s CORRECTED NEPTW IN METERS
MTDC a MATHEWS TARLE DEPTW CGRRECT]ON (METERS)

INTERNAL
NUDF  WATER DEPTH UNCARRECTED FATHEMS
WUDF  WATER DEPTH UNCORRECTED FATHAMS
wUDM WATER DEPTH UNCORRECTED METERS
nCOR CERRECTION IN METERS

SETTING MATTHEWS TABLE COEFFICIENTS SUPPLIED BY €, GANTAR
CIMENSION MTN(52),AMT(52)9RMT(52),CMT(52),DMT(52),EMT(52),FMT(52)

REAL |DEP o )

CATA (MTNs1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20.21,22
1.23,24,25,26,27,28,29930.31,32,33,34,35,36,37.38,39,40,4{,42,43,44
20459‘6047'48n490500’1352) . -

CATA ‘AH73‘0059.21..19n=?59935'|‘3l-121'.21!079"ni9:'.07D1029'034
1"!0‘00120-3911.18n$.250’l1100640'.31;.‘3»'-29.'.06,-.110n'.08,'.2
230.0611.14o'.55'.2»’.951.54n-53n1.150.58:-pl:.59'2:49|o97!309391-9
36!'-150.090uobn.42n'-05|.030°|‘1n'|19;'.01g-07) .

CATA (BMT3-,01683,-;00247,,006885,,000632,,.015719,,00426%,.013881,
1.025565,,030789,.023085,.031673,.03649¢,,031972,,04978R,,032253, .0
240042,,037533,.0435419.046531,.,034097,,019659,,025093,,012063,.005
3913,¢,000139,-.00583747700994,+.012026,-,019317,»,0137231,,034103,,
4037121,.037874,,035¢4%.031429,,037872,,043038,,039%,,02577%,.03583
83,,02.001,.0186,.023906,.013118,,001109,.044699,,026%1,.02R8006,.,03
65524, ,03841,.049807,.000832) ‘ 4

CATA (CMT2,130695,-¢C2R05>,.033416,,030785,¢,169795,,049419,~,059
1931"|156579.-.1‘12663.00679.',101806;'.;2}871;‘.0‘0565...233936'.
2011268,-,363995,-,227638,2,239633,«,383832,-,24561),+,044804,-,2165
309,-,014753,-.00920%.7021746,,082109,7101101,.1164%,,193882,.06327
48,9,2555(8,.174712,-71Y6492,-,149662,.,141422,-,17812,-,210477,~-,
8103453,-,092957,-,142494,2,04741,-,02271,°,117873,,039335,,023648
6,9,271705,+.041812,048156,,059269,°7097981,.001276,,161839)

CATA (DMTs-,040587,,017161,+,00474,,012525,.415271,¢,015992,.04609
14,,083656,,05727,+,01943,,036137,,039775, 7004688, ,083487',-,030352,
2.207727,,102774,,09913%,.187189,,123539,,02245,.119429,,008118,.02

41
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3‘232l 5018110'o01331;o.00204120.o0305‘5')":0617970',00;8?6' 01214710 .
4064336,,081801,,056314,70°5151,,067,,083684,,020134,,037683,.09235
$9,,018848,,00924,,000134.023799,,007413,,103092,,147¢0%,,004016, .0
670316,,097868,=,000464,5.162078)

CATA (énvs.o92394..04b°P5o.127138.-.02266.-.2491663.66975.-.087349
1-'.154994.-.075775..061004.-.035675.-Ipqdo77..9231677-.115905..107
€564-,470139,-,166568,9,137278,+,366057,.,235691.,+,026841,-,232583,
3.015918,.,046104,-.0457774.024588.,037055,,062562.,1{0085..001486.
4-.21‘992.-.08885.-.;36137o-.o79156.-.ozsie.-,00377}-,136212..01265
52..o0413515.018653“'301‘1595 :00110°l-.09774:'.02566?0'.00‘7171'.1
642748,¢,983392,,000455,9,170839,+,2527,,24145,,983392) .

CATA (FMY8~,072474,®,158148,-,23102,,042058,,190978,,,0767%5,,0646
179,,109779,,038623,9.075341,,011294,,015287,.027333,,082495,-,096
2216..403122..10073..074903..267798p.1692775.021495).§6502--.02§903
3050359135;04088‘5I.01!177l'l°221020'00‘583100006?2°l|°°1°6§I-1‘100
47..04963..094743..0‘8085..0395:4..osooga;2089176,-,0§2552..017001.
.140729,,003867,-,004373,7058355,,010515,:000162,,067775,2,003208%,
6-,00155,,149654,.239294)-7623288,-2,003205)

NIERORO

NUDF=]DEP
IF (NUDF) 3,5,1
IF (52eM7) 4,2,2

WUCF®|DEP

WLDYsWUDFe1,8288 . .

WCORBAMT (MT)+BMT(MT) oNUPMOCMT(MT) o1 E-04a (WUDMe*2)eDMT (M} )e1.EeQ?s
1(WUDMe@3)eEMT(MT IO JEPLie(WUDMosd)eFMT(MT )01, EalBe (KUDMeo5)
A~CDMBWUDMeWCOR

KCDMeWCDMe0,S

ﬁ‘DC.HCaROOoS

KCDF®(WCDMeD.54681)¢0755

METUNCaWULM

RETURN

PRINT 6
Ge 10 5

PRINTY 27
ERRER ExIT
KCDMsNZERS
MTDCaNZERE
KCDFsNZERS®
RETURN

FERMAT (4X,eDEPTH READ ]S NEGATIVEs) . ,
FERMAT (1X,oMATTHEWS ZONE NUMBER IS GREATER THAN 52s)
END

42
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NRL REPORT 7861

FTCER
JDENT

PREGRAM LENGTH 0101>
SNTRY PEINTS MTCER 00577
EXTERNAL SYMBOLS

c1010100

THEND,

e8aDICT,

STH,

00074 SYMBOLS

43
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SUBROUTINE IGRF(DATE.JTYPE,ALT,COLATIELONG XY 2, T)

~GENP IGRF

In IS Ke Ibe IFe I IPe BRe B I Nip e Bep N\ BSS B I IR0 I |

S S e b Re e IS I |

THIS SUBRGUTINE COMPUTES VALUFS P® X,Y,2Z AND T FOR A GJVEN EPOCH
ANC POSITION FREM THE SPHERICAL HARMBNIC COEFFICIENTS OF THE
INTERNAT]ONAL GEGMAGNETIC REFERENCE FIELD
CATA DATE s REQUIRED EPUCH IN YEARS AND DEGIMALS OF A YEAR, A.D,
ITYPE » 1 [F GEOPETIC COORDINATES ARE BEING USED
ITYPE s 2 IF GEGCENTR|C COORDINATES ARE BEING USED
ALT KEIGHT ABYVE MEAN SEA LEVEL iN KILOMETERS .
ALT s RADIAL DISTANGF FROM CENTRE €F EARTH IN K]L'GMEYPERS
COLAT & CELATJTUDE IN DEGREES (0,0 TO 180.0)
ELGNG = EAST LONG|TUDE IN DEQGREES (0,0 7O 360.,0)
GUTPUT X NCRTH CCMPUNENT UF MAGNETIC FGBREE IN SAMMAS
EAST COMPUNENT rF MAGNETIC FORCE IN GAMMAS
VERTICAL COMPONENT OF MAGNETIC FCRCE [N GAMMAS
(PESITIVE DOWNWARDS)
TOTAL MAGNETJC FOURCE IN GAMMAS _
N.B. THE CGERCINATE SYSTEM FUR X,Y AND 2 i THE SAME AS THaA?T
SPECIFIED BY ITYPE
CIMENSION  P(44),0(44),CL(8),SL(8).AGH(80),DGH(80) o
THE SH COEFFIEIENTS ARE SUPPLIED BY THE FELLOWING DATA STATEMENTS
ALTERNATIVELY, THE COEFICIENTS MAY BE SUPPLIED BY STATEMENTS of
THE FORM o AGH(1) 3 «303995 AGH(2) = -2123, ETC
€R ThE CGEFFICIENTS MAY BE READ IN THE MASTER PROGRAM AND MADE
AVAILABLE TG TYHE SUBROUTINE By A COMMBN STATEMENT

Y
Y4
T

SET INITIAL vALUES

DAYA (AGH 3 -30339,,-2123,,5758,,-1654,,2994,,42006,,1567,,130.,
A1297,,22036,,-403,,32b69 ,242..843..-176,}958,.@05,}149,,492.,
8'250...392.|8.'256..-26 ."223..357.'16,,246,'125.',’26.,.123..
C".blu'107.a'51.177|.47?-60.:'14.04.0106“-229,368:.3."-32_”'4_..
5'10.0'112.1'13.171ol'>‘7.'57.10.:'271722!l 'an|'25!|?||'9o:23.o
Eisau'19.|'2.o'17..10.?9'-3-0'3.1'13.0'12.:5.1'4.3'17.07.;4n|'5.|
F22|012|o'3|l6|l'16|, " 3 .

D‘TA (DG“ s 15-318070'2:3.'2‘1‘!003l'1;.90?1_|6l'1617:°|2'l'_10l80
A4v20037:0070'3-81'7i73'0-710-21'0.33'3:0,1-60'0-102.90'2011".21
81.9.1.1.2.3.2.9.1.7ooibo-2.4o0.0.0.8o1,3,-0.3.-0.1}-§.§.-0:9:1.1.
C'°|4'1|9'2n00'004|'1.11'0.400011'00200:9._'9.51?0,3}'&.}:'0.710.30
5'0.500.400.3.0-2:0.0.0.‘:'0.200.2.'0.6-0.3.0.1_:0.‘.0,1.0-61'0.21
EO.Oo'O.SpO.0.-0.2.-0.1ol0i300.3.-0.4o20.3.00.3.'0.5010,3)

T2DATE=1965,0

RsAL_Y

ENEzCCLATe0,0174533

SLATaCOS{ENE)

CLATaSIN(EANE)

CNEzELONGe0,0174533

CLE1)=CRE(GNE)

SLIL)ISSIN(ENE)

xz20,0

¥30.0

2:0,0

cD®1,0

$C80,0
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Js170700

JS170800
JS170900
JS171000
JS171100
JSi71200
JS171300
JS171400
J§171500
JS171600
JS171700
JS171800
JS171900
J§172000
J§172100
J§172200
JS172300
JS172400
J§172500
JS172600
JS172700
JS172800
JS§172900
JS173000
J§173100
JS173200
J§173300
JS173400
J§173600
JS173700
JS§173800
J§S173%900
J§174000
JS174100

JS174200
JS174300
J§174400
JS174500
JS174600
JS174700
JS177900
JS178000
JS178100
JS178200
J§178300
JS178400
JS178500
JS§178600
JS178700
JS178800
JS178900
JS179000
JS§179100
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L=l JS179200

Ms} J8i179300

Ns0 J§17%400

GO T3 (1,2), ITYPE Js179500

B JS177600

~ CANVERSIGN FREM GEGDETIC TO GEOCENTRIC COORDINATES Js179700

c J§179800

1 12240680925, JS179900

32840408585, Js180000

ENE=zA2eCLATSCLATY J§180100

THCsB2eSLATeSLAT J§180200

THREEsOvEeTHE J§180300

SURBSQRY (THREE) , J§180400

RESSRT(ALTe(ALT®2,08FQUR)*(A2¢ONE«B2eTUY) /THREE ) J$180500
CUs(ALT+FEUR)/R JS180600 3
SC8(A2eB2)/FOURESLATSCLAT/R JS180700 ‘

SNE=zSLAT JS180800

SLATESLATeCD-CLATeSD JS180900

CLATSCLATeCD+ENEeSD JS161000

n JS181100

2 RATIC88371,2/R J§181200

o . L JS181300

T COMPUTATION €F SCHMIDT OUASI®NORMAL COEFFiciENTS P AND X(2Q) J§181400

€ JS181500

P(1)m2,0eSLAT JS181600

P(2)22,00CLATY Js181700

P(3)sd4,56S ATeSLAT=1.5 JS181800

P(4)85,19615249CLATOSLATY Js181900

G(Ll)seCLAY JS182000

0(2)8sSLAY JS182100

N(3)s=-3,0eCLATOSLAT J§182200

0(4)11.7320508-(SLAT-SLAT-CLAToCLAT) J$§182300

D€ 15 K=1,44 J§132400

IF(NeM) 3,4,4 JS182500

3 Ms0 J§182600

NN+t JS182700

RASRAT!Qee(Ne2) J§182800

FNSN J$§182900

4 FMeM Js183000

IF(Ke5) 8,5,5 J8183100

S [F(4eN) 7,6,7 J§183200

6 CGNEzSQRY(1,0-0.5/FM) J$183300

JzK-Nel JS183400

P(K)B(3,001,0/FM)eONERCLATSP(J) JS183500

C(K)BQNES (CLATQ(J)OSLAT /FMeP(J)) J§183600

SLIM)=SL(Ma1)eCL(1)OCL(M-2)0SL(1) JS183700

CL(M)SCL (Mag)oCL (L) mSL (M-2)eSL (1) Js183800

GG 10 8 Je183900

7 ENE=SQRT(FNeFNeFMeFM) JS184000

TWC2SQRT((FN-1.0)%e2-FMOFM)/ONE JS184100

THREE=(2,00FN+1,0)/0NE JS184200

[sK-N JS184300

JiK-2eNed ) ) _ JS184400

P(K)-(F~o1.0)-(THREE-SLAr/rNoP(l)-ruez(rw-i.O)oP(J)) JS184500

O(K)STHREES(SLATeQ(|)oCLAT/FNeP(1))eTHOO(J) JS184600

r JS184700

45
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BLODGETT AND MASSINGILL

SYNTHESIS OF X,Y AND Z IN GEOCENTRIC COORDINATES

B GNEz (AGH(L)sDGH(L)sT)*RR
IF(M) $0,9,10
9 XeXeONESQ(K)
222-ONEeP(K)
Lzled
Gt 19 14

10 Tal=z(AGH(Le1)+DGH(L*1)sT)®RR

TRREEzONESCL (M) e TWOOSL (M)
XsX+THREESQ(K)
282-THREE®P (K)

IF(CLAT) 12,12,11

11 YaYe (ONEOSL(M)=TWOOCL (M))*FMeP (K)/((FNe1,0)eCLAT)

G6 10 13

12 YsYo(ONEOSL(M)=TWCoCL(M))IBQ(K)eSLAT

13 Lzl+2
14 MEMel
15 CCNTINVE

CANVERSIIN TG COGRDINATE SYSTEM SPECIFIED Y 1TYPE

SNEzX

X3XeCDe2eS0
237sCDeNESSD
TaSQRT(xe)XeYeYeZ282)

RETURN

LIBRARY FUNCTIONS USED BY THIS SUBROUTINE aRE SIN,COS’SARY

SAMPLE RESULTS

lGRF(1965.0.1:0.0 °'
[nRF(3965,0,1,0.0,48
l'ucF‘19°9.3'100.0 57 0.195.
1(rf(1965,0.2.6371.2,45.0.10
l(;"“r‘1967'5.2l9'|00.0'3‘00035

=ND

O

0,30,0p2541,,2240,,56349;7,56407,)
0.0, 295 0,12923,,9661,,056900,,59144,)

25092' 05729' l301450 539638:)
0,21448,, -1052..‘0417. 48986, , )
.0, 5750.--1226..17853..13796 )

46

JS164£00
JS1084900
J5185000
JS185100
J5185200
J5185300
J§183400
J8185500
Js185600
Js185700
Js185800
J5185900
J5186000
J$186100
J5136200
J5186300
J5186400
Js186500
J5186600
J5186700
JS1E6800
Jsi86900
Jsi87000
J§187100
J5187200
JS187300
J§187400
J§187500
Js187600
J§187700
J53687800
J$187900
J5188000
J5188100
J5188200
Js188300
Js188400
Js188500
J§188600

M o covme & o Sl oo fmmi aem L i
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3,4DS 1GRF
IDENT
OREGRAM LENGTH 01266
ENTFY PEINTS 1GRF 0ned
EXTETNAL SYMBOLS
02007110
08¢oICT,
SORTF
SINF
COSF
00163 SYMBOLS
LOAD
RUN,60,9500

417

[GRF




